INTRODUCTION
============

Many methods have been proposed for the treatment of an anal fistula with or without anorectal suppuration \[[@B1]-[@B5]\]; however, an aggressive approach is known to result in a decreased rate of recurrence but an increased risk of postoperative functional complications. In addition, overly vigorous treatment may distort the anatomy and impair incontinence. Decreasing the rate of recurrence and keeping the function of anal sphincter are the goals when treating fistulae. A concomitant anal fistulotomy and incision and drainage of the anorectal suppuration are often voided for fear of irreversibly impairing anal continence \[[@B6]\]. However, failure to identify and treat the associated anal fistula destined the patient to recurrent anal suppurative disease.

The authors have taken an aggressive approach to performing incision and drainage in conjunction with a fistulotomy. That approach uses a drainage seton for the ischiorectal abscess at the time of initial presentation. The purpose of this study is to assess the outcome of management of a fistula with or without an ischiorectal abscess by using the method of staged drainage seton.

METHODS
=======

This paper represents a retrospective review of 53 patients who underwent treatment for an anal fistula with or without an ischiorectal abscess by one same surgeon from January 2010 to December 2011. Patients with a supralevator extension of the abscess or an associated fistula tract, those with a Crohn\'s fistula or tuberculous. fistula, those who did not have an internal opening (IO), and those lost during the follow-up check were excluded from the study. The fistulas were classified according to Parks classification, and in this study, all of the horseshoe extensions were accompanied by a transsphincteric-type fistula. The authors handled the horseshoe-type fistula separately from the transsphincteric-type fistula because of the appreciable differences in the consequences of treatment.

Throughout this paper, a transsphincteric fistula means a transsphincteric-type fistula without an accompanying horseshoe extension. Additionally, a \'fistulous abscess\' refers to anorectal suppuration for which a fistula tract and IO were definitely found and for which a \'combined operation,\' the set up of a drainage seton with deliberate closure of the internal fistula opening and specific repair of the internal sphincter, resulting in a rerouting of the seton through the intersphincteric space, was used.

Special attention was paid to evaluating the rates of recurrence and anal continence. Operative and office records were reviewed, and follow-up data were obtained by clinical evaluation and telephone interview. Recurrence during the follow-up period was defined in this study as the growth of secondary anorectal sepsis or discharge on the same spot or elsewhere. Incontinence was defined as three or more episodes per week of inability to voluntarily control flatus, liquid, or solid stool. Data collected included age, sex, symptoms, IO location with or without horseshoe extension, presence or absence of abscess, closure of the IO or not, relationship between the type of fistula and recurrence, relationship between the type of fistula and the period of treatment, the relationship between recurrence and the presence of an abscess, the relationship between IO closure and recurrence, the relationship between the period of seton change and recurrence, and reported continence for flatus, liquid stool, and solid stool. The period of follow-up was from 8 to 31 months, with a median of 20 months. Currently, we are not considering comparing our technique with other aggressive nonsphincter-sparing surgical techniques. That is beyond the scope of our work.

Statistical analyses were conducted using the SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA). For continuous variables, the Student\'s t-test was used for comparative analyses. Statistical significance was defined as P \< 0.05 at the 95% confidence level.

Operative technique
-------------------

Under the saddle block with 0.5% bupivacaine, the patient was placed in a prone jack-knife position. Both buttocks were separated and fixed with adhesive tape for good operative field, and the presence of a fistula or concomitant abscess was checked while applying betadine sponge around the area. For the case of a fistula only, a drainage seton was inserted from the external opening to the IO through a metallic probe after gauze curettage of the fistula tract ([Figs. 1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}). A rubber band with a 5-mm width was used as the seton ([Fig. 3](#F3){ref-type="fig"}). If the muscle contained along the seton was bulky, a partial internal sphincterotomy was performed to reroute the seton ([Fig. 4](#F4){ref-type="fig"}). Then, the IO of the fistula was closed with concomitant internal anal sphincter repair, resulting in a rerouting of the seton through the intersphincteric space (combined operation), by using absorbable suture material, 4-0 Surgisorb (Samyang, Seoul, Korea). The internal muscle defect and the intersphincteric plane were closed with several interrupted sutures, at least two layers ([Figs. 5](#F5){ref-type="fig"} and [6](#F6){ref-type="fig"}). The seton was tied loosely for drainage ([Fig. 7](#F7){ref-type="fig"}). For the fistulous abscess, drainage was performed via a radial stab incision made close to the anal verge. The rubber band was inserted through the incised wound to the IO, which allowed all necrotic debris to be removed. As mentioned previously for the case of a fistula only, under similar circumstances, a combined operation was added. The seton was knotted loosely for drainage. Anal packing was not used for all patients for their convenience.

Cefradine (1.0 g, Cephradine, Yuhan, Seoul, Korea) was used intravenously 30 minutes before surgery, and Cefradine and Amikin (3.0 g and 2.0 g, respectively, Amikacin, Boryung Pharm, Seoul, Korea) and Flasinyl (750 mg, Metronidazole, CJ Pharm, Seoul, Korea) were administered for 3 days in divided doses postoperatively. Pain was controlled with patient-controlled analgesia, which was a mixture with 5 ampules of Tarasyn (Ketorolac Tromethamine, Dongkuk Pharm, Seoul, Korea). During the follow-up in the office, after a good while, once the amount of discharge through the seton was decreased markedly, the seton was changed to 3-0 nylon. Treatment was completed when there were no signs of discharge at which time the 3-0 nylon was removed. To keep track of patients\' condition, telephone interviews were conducted.

RESULTS
=======

Out of 53 patients, 44 were male (83%) and 9 were female (17%, P = 0.000) ([Table 1](#T1){ref-type="table"}). They averaged 39.4 years old, with the largest number of patients having ages between 31 to 40 years (13, 24.5%; P = 0.000). The most common symptoms included tender swelling (33 patients, 62.3%), discharge, (16 patients, 30.2%), and pain (4 patients, 7.5%). IOs were positioned most frequently at 6 and 12 o\'clock (45.2% each, P = 0.000); multiple locations, 6, 8, and 12 o\'clock, were found in one case.

The transsphincteric-type fistula was the most frequent (P = 0.000), being seen in 36 cases (67.9%), and the horseshoe type was found in 7 cases (13.2%) ([Table 2](#T2){ref-type="table"}). Thirty-nine (73.6%) patients had a fistula concomitant with abscess (fistulous abscess), and the number of patients having a fistula without abscess was 14 (26.4%, P = 0.000). Among the 39 fistulous abscess cases, the most common was the transsphincteric type with ischiorectal abscess (28 cases, 71.8%; P = 0.000).

Twenty-two (41.5%) patients were treated with seton alone, and 31 patients (58.5%) were treated with combined operation (P = 0.000). For each type of fistula, 9 out of 10 patients (90%) were treated with seton alone for the intersphincteric-type fistula, but for the transsphincteric-type fistula, 25 out of 36 patients (69.4%) and for the horseshoe-type fistula, 5 out of 7 patients (71.4%) underwent a combined operation. Among the 28 patients with a transsphincteric-type fistula accompanied by an abscess, the ratio of combined operation to seton alone was 20 to 8 (71.4% : 28.6%). For the 8 patients having only a fistula, the ratio was 5 to 3 (62.5% : 37.5%), and for the 6 patients with a horseshoe-type fistula accompanied by an abscess, a combined operation was performed in 4 patients (66.7%).

Overall recurrence after surgical treatment amounted to 7 out of 53 patients (13.2%), but when the horseshoe type was considered separately (57.1%, 4 out of 7 patients), the recurrence rate was 6.5% (3 out of 46 patients), all in the transsphincteric-type fistula (P = 0.000). Recurrence occurred in 6 patients with a fistulous abscess and in 1 patient with a fistula only. Among patients with recurrence, 3 were treated with seton alone (42.9%, 2 with a transsphincteric-type fistula and 1 with a horseshoe-type fistula), and 4 patients were treated with a combined operation (57.1%, 1 with a transsphincteric-type fistula and 3 with a horseshoe-type fistula). Two out of 53 patients (3.8%) were observed as having incontinence, only gas incontinence, all with a horseshoe-type fistula.

The time from surgery (p1) to the change to 3-0 nylon (p2) was 3 to 38 days (median, 15 days) ([Table 3](#T3){ref-type="table"}), and the time from p2 to removal of the 3-0 nylon (p3) was 5 to 69 days (median, 28 days). The time from surgery (p1) to removal of the nylon entirely (p3) was 18 to 104 days (median, 46 days). In cases of intersphincteric-type fistulae, the median values for p1, p2, and p3 were 13.5 days, 27.8 days, and 40 days, respectively ([Table 4](#T4){ref-type="table"}). The corresponding median values were 15 days, 28 days, and 46 days for transsphincteric-type fistulae and 20 days, 28 days, and 49.5 days for horseshoe-type fistulae.

DISCUSSION
==========

The aim of treatment of an anal fistula is to eradicate the condition without disturbing continence. Various techniques, such as the fistulotomy, fistulectomy and advancement flap procedure, have been proposed \[[@B7]\]. Current surgical techniques for treating anal fistulas are based on three main principles: identification of the tract and the IO, excision of the fistula tract, and preservation of anal sphincter function \[[@B8]\]. Seton application is one operative method that preserves the function of the sphincter muscle and reduces incontinence when compared with other methods. Other treatments include chemical, drainage and cutting seton, depending on the purpose. The cutting seton treatment for fistulae has been used for centuries and is still common. The purported advantages of the technique include its ability to drain the region while preventing recurrent abscess and the promotion of fibrosis around the seton during slow division of the sphincter. In theory, fibrosis prevents retraction of the sphincter behind the seton\'s advance. However, the incontinence rates after treatment of transsphincteric, suprasphincteric and extrasphincteric fistulae were reported as 20.5%, 67%, and 37%, respectively \[[@B7]\], but the real incidence of fecal incontinence has been shown to be underestimated in medical charts \[[@B9]\]. On the other hand, the use of a loose seton in the treatment of anal fistulae is well known to decrease the incidence of incontinence (17%) \[[@B10], [@B11]\], but the recurrence rate of the fistula or suppuration was reported as 19.5% in cases of transsphincteric fistulae \[[@B12]\], with recurrence being observed in 7, 11, and 15 among 20 patients at 6, 15, and 60 months, respectively, after seton removal \[[@B13]\].

For the treatment of a fistula or a fistulous abscess, in this study, the authors used drainage seton and removed it in a staged way, which means that the rubber band during surgery as the seton was changed with 3-0 nylon after a considerable interval that depended on the amount of discharge from the fistula tract. This procedure is referred to as the \'staged drainage seton\' in this paper. This process can decrease the size of the caliber of the fistula tract gradually via formation of granulation tissue around the nylon, and it has a role in drainage until complete healing of the fistula tract. After discharge from the fistula tract has been minimized or disappears, the nylon is removed. Seton alone or combined surgery (seton application, rerouting, IO closure, internal sphincter repair) for treating a fistula or a fistulous abscess was used according to the bulkiness of the muscle involved within the seton. In 90% of intersphincteric-type fistulae, the seton was applied without a combined operation. Compared with the commonly-used loose seton method \[[@B14]\], this staged way can minimize the possibility of incontinence (3.8% vs. 17%) and the recurrence rate of the fistula (6.5% vs. 19.5 to 75%) \[[@B12], [@B13]\]. In this study, the recurrence (persistence) rate varied with the type of fistula, but there was no statistically significance relation between the presence of abscess/type of operation and recurrence (P = 0.44 and 0.94). The rubber seton was removed from one patient on the third postoperative day regardless of the decrease in the drainage fluid due to marked discomfort cause by the seton (transsphincteric-type fistula with abscess). The patient kept 3-0 nylon for 60 days, and the entire seton was removed on the 63rd day. The patient showed no sign of recurrence or incontinence. Another patient who changed from the rubber seton to 3-0 nylon 35 days after surgery had the seton completely removed after 104 days because he didn\'t appear on the designated date. For four patients with recurrence during follow-up, the 3-0 nylon was removed during the reoperation. For each type of fistula, no statistically significant relation between the seton duration (p1, p2, p3) and recurrence was observed (P = 0.51). Both fistulae and abscesses recurred within 160 days after surgery for all seven patients. Among them, one patient with a transsphincteric-type fistula recurrence fully recovered after three consecutive identical surgical operations, three with a subcutaneous-type fistula recurrence underwent a fistulotomy (lay open), one with a transsphincteric-type fistula recurrence underwent a coring out, one patient was treated with incision and drainage at another clinic, and one patient whose recurrence was recognized through a telephone interview still has not visited our clinic.

Incontinence occurred in only 2 out of 53 patients (3.8%) during the postoperative follow-up period (8 to 31 months; median, 20 ± 5.78 months). The two patients, suffering from horseshoe-type fistulae, showed gas incontinence only. Among the two, one patient underwent a sphincterotomy (lay open) because the patient\'s abscess had recurred three times. The overall recurrence rate in this study was 13.2%, and the incontinence rate was 3.8%. The results cannot be compared directly with those of other studies because of lack of similar reports, but considering the exceptionably high recurrence rate for horseshoe-type fistulae (57.1%), the recurrence rate of 6.5% for transsphincteric fistulae can be reasonably accepted. These results can be compared with those in references \[[@B6]-[@B9], [@B12]-[@B18]\], which reported recurrence rates of 35 to 95% and incontinence rates of 5.9 to 39.4%.

In conculsion, the authors\' experience supports the fact that the use of a staged drainage seton for the treatment of fistulae and associated ischiorectal abscesses can result in a lower incidence of recurrence and an acceptable incontinence rate. Statistically, the recurrence rate is not related with the type of operation or the presence of concomitant abscess, or but with the type of fistula.
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![A metallic probe was inserted gently from the external to the internal opening of the fistula. Meticulous care should be taken not to make an iatrogenic tract or opening because of forceful insertion.](jksc-28-309-g001){#F1}

![A gauze was inserted through the fistula tract for curettage. Epithelization of the fistula tract can be destroyed by moving the gauze back and forth several times.](jksc-28-309-g002){#F2}

![A rubber band was inserted through the fistula tract as a seton. In this procedure, a 5-mm rubber band was used.](jksc-28-309-g003){#F3}

![A partial internal sphincterotomy from the internal to the external opening was performed.](jksc-28-309-g004){#F4}

![The incised internal opening and the internal anal sphincter were repaired with interrupt suture at least two layers of absorbable suture material (4-0 Surgisorb). With this procedure, re-routing of the fistula through the intersphincteric plane was accomplished.](jksc-28-309-g005){#F5}

![Schematic view of the rerouting procedure. The drawing on the right shows insertion of the seton through the transsphincteric fistulous tract, and that on the left shows completion of the rerouting procedure with repair of the incised internal anal sphincter and closure of the internal opening.](jksc-28-309-g006){#F6}

![Completion of the operation. The seton was tied loosely for drainage. The external opening of the fistula was marsualized with absorbable suture material.](jksc-28-309-g007){#F7}
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Characteristics of patients (n = 53)
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Relationships among the type of fistula, presence of abscess, combined treatment and the rate of recurrence
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Periods from the date of operation to seton change with 3-0 nylon, from the date of seton change to complete removal of 3-0 nylon, and from the date of operation to complete removal of 3-0 nylon, and corresponding numbers of patients
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Values are presented as no. of patients unless otherwise indicated.

SD, standard deviation.
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Median periods, according to the type of fistula, from the date of operation to seton change with 3-0 nylon, from the date of seton change to complete removal of 3-0 nylon, and from the date of operation to complete removal of 3-0 nylon
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